BACKGROUND: The aim of this study was to explore differences in health care costs for asylum seekers from countries experiencing violent conflict and those from countries experiencing no violent conflict. METHDODS: Data were collected from a representative sample of refugees in an urban Swiss canton who were assigned to a Health Maintenance Organisation that covered all their health care costs. Cost differences for individuals coming from countries experiencing violent conflicts and from countries experiencing no violent conflict were tested by using multiple regression techniques and by controlling for confounding demographic, clinical and migration-related variables. RESULTS: Health care costs were higher for patients from countries with violent conflict. The higher costs could be attributed in part to increased frequencies of somatic diseases, however, the higher costs were linked primarily to the duration of the asylum seeker's enrolment in the insurance programme, the number of visits to the medical facility, and the procedural status of the person's application for asylum. CONCLUSIONS: Despite a higher prevalence of illness in patients from countries with violent conflict, the length of time spent in administrative "asylum seeker" status seemed to be the main driver of health care costs. Language barriers may be skewing results, with respect to the importance of specific diagnoses (especially mental health disorders), in driving costs upward. These results indicate a need for more comprehensive screening strategies for asylum seekers in receiving countries, particularly for those from countries in conflict.
Introduction
During the past 60 years, there have been more than 200 wars worldwide [1] , which have had, and still have, a profound impact on the health of people that is over and above the impact of the injuries that are directly attributable to the conflict. Worldwide there are approximately 13 million refugees fleeing from violent conflicts, famine or human rights violations [2] [3] [4] . Although most refugees remain near their home countries in Asia or Africa, some manage to travel to Europe and seek asylum there [5] . Asylum seekers are persons whose application for asylum or refugee status is pending in the administrative or legal system of a sanctuary state [6, 7] . According to the United Nations Refugee Agency, 134,900 individuals applied for asylum in Europe during the first half of 2006 [8] . Even in extensive calculations of the costs of war, the expenses that asylum seekers or refugees generate in the receiving countries are not fully taken into account [9] . These costs, though, are important in the context of increasing global interconnectedness and mobility, having both political and health policy implications [10] [11] [12] . A major political issue is the burden of asylum seekers on the health care systems of the countries to which they apply for sanctuary [5, [13] [14] [15] [16] . As many of these asylum seekers come from countries where there is violent conflict, their disease profile may be different from that of the native population of the sanctuary country. The reason for this difference is not only the direct effects of the violence itself, but it may also be as a result of the absence of a well-functioning (health care) infrastructure in the country of origin. There have been increasing numbers of epidemiological studies of war-affected populations, mostly among veterans [1] , but also among refugee populations such as the Kosovars [17] , Bosnians [18] , Tamils [19] , Rwandans [20] and Senegalese [21] , to mention but a few. Several studies have identified severe consequences of living in war-torn countries, mainly in the form of mental health problems, such as depression or post-traumatic stress disorder (PTSD) [2, 22] . Increases of injuries and infectious diseases have also been reported [22] [23] [24] . Less is known, however, about the consequences of violent conflicts on general health care costs in the receiving countries and on the prevalence of other diseases that are not mental disorders. Therefore, the goal of this study was to compare disease profiles and resulting health care costs of asylum seekers from coun-tries where there is violent conflict to asylum seekers from countries where there is no violent conflict, and to examine whether disease profiles are related to costs.
Methods

Design, sample, and setting
This cross-sectional study collected data from one Swiss canton that organised asylum seekers' health care using a Health maintenance organisation (HMO) model. People seeking protection in Switzerland can file an asylum application at a border-crossing reception centre of the Federal Office for Migration. There they undergo a first brief round of questioning about their reasons for seeking asylum and have a health check. This comprises of immunisations and screening for infectious diseases including hepatitis B and tuberculosis. The Swiss border-crossing health check is comparable to the screening checks provided for asylum seekers in most other European countries [5] . Asylum seekers are then allocated to one canton. Primary health care for asylum seekers is provided by the public health system in each canton. This study used a representative sample of people applying for asylum in Switzerland. The sample is representative of asylum seekers in Switzerland because of the country's policy of mandatory health care insurance for all persons living on Swiss territory [25] . After refugees arrive in Switzerland, they must apply for asylum at one of five reception centres, from which they are randomly assigned to one of the 26 Swiss cantons according to a pre-established distribution quota. Asylum seekers are provided with health care insurance by the Federal Office of Migration for as long as they have asylum seeker status [26] . The insurance includes free access to health care and coverage of all health care costs (If the person is accepted as a refugee, he or she is moved to another insurance programme.) The canton that provided the data, Basel, was an urban canton required by the preset federal quota system to absorb 2.3% of Swiss asylum seekers. The canton assigned its asylum seekers alternately to two participating Health Maintenance Organisations (HMOs) [27] , one of which was founded explicitly to provide health care for this population and was integrated within the Department of Ambulatory Internal Medicine of the University Hospital. This HMO was known as the A-Care ("A" = "asylum") HMO and was the source of the patients included in this study (i.e., patients newly enrolled during the study period).
Data collection
After receiving clearance from the ethical committee EKBB (Ethik-Kommission beider Basel), data for this study were routinely collected by the hospital administration and merged with additional demographic data obtained from the Federal Office for Migration. Data on costs were collected by the accounting office of the hospital administration and reflected consultations, diagnostic exams (lab, x-ray, electrocardiograms, magnetic resonance imaging, etc.), medical interventions, patient stays at the clinic, and medication. The data collection period was from the beginning of January 2000 through to the end of December 2003, after which the A-Care programme was terminated.
Variables and measurements
The "costs" variable reflected the total health care costs that were generated during the period in which the patient was covered by insurance. Cost data were expressed as Swiss Francs and then converted to Euros (EUR) by using the exchange rate in effect on 31 December 2003 (1 Swiss Franc = 0.6415 Euro [28] ). Other variables for this study included gender, age, the length of time during which the asylum seeker was insured, the number of visits to the HMO, the medical diagnoses, and the status of the patient's asylum application ("asylum decision" or asylum status). Decisions regarding asylum status are assigned to one of three categories by the Federal Office of Migration: (1) "positive" (a person is accepted and obtains refugee status), (2) "pending," or (3) "negative" (the asylum application is rejected). Diagnoses: The physicians involved in the A-Care recorded the respective patient diagnoses using the International Classification of Disease, 10 th revision (ICD). Although there was no obligation to provide a diagnosis, they documented up to ten main diagnoses and entered them in the hospital's electronic diagnosis database. Medical diagnosis categories included the eight most frequent diagnostic groups ("blocks") of the ICD system: diseases of the musculoskeletal system, diseases of the respiratory system, mental disorders, skin diseases, injuries, infectious and parasitic diseases, pregnancy-childbirth-puerperium, and cardiovascular diseases [29] . Patients were divided into two groups: those from countries with violent conflict at the time they were included in the A-Care programme, and those from countries without violent conflict. We based our assignments of the countries to either violent conflict or no violent conflict based on the Uppsala Conflict Data Programme (by the Department of Peace and Conflict research, Uppsala University 
Data analysis
Data analysis included calculating frequencies for categorical variables and medians/interquartile ranges for continuous variables. In order to use the highly skewed "costs" variable, which was not transformable to normal because of a subsample of 185 patients (19%) who did not generate any costs, as an outcome in a multiple regression analysis, we categorised this variable into pentiles to fit a proportional odds model. A proportional odds model is a logistic regression analysis that estimates an odds ratio across the
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Swiss Med Wkly. 2011;141:w13252 possible cut-offs of an ordinal outcome [31] . We also used a binary logistic regression analysis and a non-linear regression technique called generalised additive modelling for post-hoc analyses in which we regressed the amount number of years previously which a conflicthad ended onto the probability of depression and post-traumatic stress disorder, respectively [32] . All analyses were performed by using SAS® version 9.1. Table 1 shows the characteristics of the two groups of asylum seekers -those from countries with areas of violent conflict and those from countries with no violent conflict. The groups had comparable age (median 22 years) and gender (≈60% male) distributions. Simple comparisons showed that health care use was higher for patients from countries with violent conflict. The medians of their total health care costs (974 vs. 449; p = 0.0002), their number Probability of being diagnosed with depression in relation to the number of years after cessation of conflict (with 95% confidence interval).
Results
Patient demographics, health care utilisation and diagnoses
Figure 2
Probability of being diagnosed with post-traumatic stress disorder (PTSD) in relation to the number of years after cessation of conflict (with 95% confidence interval).
of visits to the health care system (7 vs. 3; p <0.0001), and the length of time during which they were insured (395 vs. 212; p = 0.0003) were all about twice as high as compared to patients from countries with no conflicts. Also, patients from countries with violent conflict showed different disease patterns, with higher frequencies of respiratory diseases (23% vs. 13%; p = 0.001), skin diseases (13% vs. 8%; p = 0.02) and injuries (13% vs. 8%; p = 0.02). Also, women from these countries had more pregnancies (9% vs. 4%; p = 0.01). As for co-morbidities, there were higher frequencies of blood diseases (5% vs. 2%, p = 0.009) and of endocrine diseases (11% vs. 7%; p = 0.002). However, and contrary to our expectations, the prevalence of mental disorders, whether depression or PTSD, was not found to be higher in this group. Table 2 presents the median health care costs for asylum seekers by gender and ICD diagnosis. It consistently shows that the costs for patients from countries with conflicts were higher when there was no diagnosis of an ICD disorder. When an ICD disorder was diagnosed, there was no difference in health care costs for patients from countries with conflict and patients from countries with no conflict. This pattern was not the result of other diagnoses. It can therefore be hypothesised that even though patients from countries with violent conflicts generate more costs than patients from other countries, these costs must be explained by factors other than a higher prevalence of a given diagnosis. We tested this hypothesis by conducting a three-step proportional odds model (table 3) . Model 1 is the base model and only controls for age and gender. It showed that a person from a country with a violent conflict had 94% higher odds for generating more costs (OR = 1.94; 95% CI: 1.40-2.69). This finding remained relatively unaltered in model 2, which comprised of model 1 variables plus the ICD diagnoses (OR 1.64; 95% CI: 1.16-2.31). However, model 3, which comprised of model 2 variables plus three more variables from table 1, fully explained the cost differences between the two sub-samples (OR = 0.97; 95% CI: 0.64-1.46). The variables chosen for the models were selected on the basis of their obvious relationship to costs ("number of visits," "time spent in A-Care HMO") or on the basis of an expected relationship that was due to the nature of this specific HMO ("time spent in A-Care HMO", "asylum decision"). The variables were interrelated: patients who eventually received refugee status (either due to humanitarian reasons or due to health reasons, such as a need for chronic dialysis) spent a longer period of time in the A-Care HMO, which in turn partly explained their higher number of visits to the HMO. Of the three extra variables in model 3, each separately had the power to explain the fact that costs seemed to differ between asylum seekers from countries with conflict and those from countries with no conflict. However, the variable "asylum decision" was the highest predictor of costs among them. Individuals from conflict countries were less likely to be rejected by the Federal Office of Migration and were therefore more likely to obtain refugee status and to leave the A-care programme.
Costs
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Relationship between mental disorders and migration from countries with conflict In model three, mental disorders were the strongest predictor of costs among the different diseases (OR 1.69, CI 1.06-2.68, cf. table 3). Why then are the mental disorders so important in increasing costs and at the same time why aren't they more prevalent among people from countries with conflict (table 1) ? To follow up on these findings, we carried out a post-hoc analysis. One possible reason why mental disorders were not highly prevalent in patients from countries in conflict may be that these disorders show up only some time after a person has experienced a traumatic event. Therefore, we looked at the group of people who did not come from countries classified as countries with violent conflict to see whether they had experienced violent conflict earlier in the past . If a country had experienced such conflict, we calculated the number of years that had elapsed since that conflict had ended. We then checked whether there was any evidence of a relationship between this variable and the frequency of the two most common mental disorder diagnoses (i.e. depression and post-traumatic stress disorder (PTSD)). This analysis was done on a subsample of patients where there was a violent conflict in the previous decade (n = 647). While we found no evidence for a relationship between a diagnosis of depression and time since the end of the conflict (see fig. 1 , and table 4), we did indeed detect an increase in PTSD diagnoses the longer ago that a violent conflict had ended (see fig. 2 , and table 5). We concluded: the higher the number of years after the conflict, the higher the probability of being diagnosed with PTSD (p = 0.003).
Discussion
In this epidemiological study, we investigated the effects of immigration from war zones on the cost of health care in receiving countries. We found that health care costs were twice as high for patients from countries with violent con- 
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Swiss Med Wkly. 2011;141:w13252 flict than for patients from countries where there was no conflict.Our data suggest that the main driver behind the higher costs of asylum seekers from countries with violent conflicts is due less to their demographic or clinical profile than to the fact that applications for asylum by individuals from countries with violent conflicts are less often or less quickly rejected. A longer stay in the health care system leads to more health care usage and, consequently, higher cost generation during the time that the patients have asylum seeker status. It is possible, however, that a patient's clinical profile plays a larger role in cost generation than is suggested by our data. For instance, language barriers and a lack of routinely available interpreter services in the A-Care HMO have resulted in poor communication, which in turn may have led to a lower number of diagnoses for specific conditions (mental disorders, in particular), thereby downplaying the actual contribution of diagnoses to costs. In fact, we found in another study, that was based on the same patient population, that the presence of an interpreter made it possible to reach an effective solution after fewer visits, and, conversely the absence of interpreters made the number of visits increase [33] .
In spite of the fact that, in contrast to many studies, mental problems were diagnosed only infrequently in this patient population and that this could be considered as evidence for the existence of language barriers, there are some other possible explanations for the low numbers of these diagnoses. One alternative explanation is that mental complaints were expressed with somatic symptoms rather than psychological ones [2, 34, 35] . Another possible explanation is that mental disorders take a longer time to develop [36, 37] and are possibly triggered by what Keilson has termed sequential-traumatisation (implying a sequence of traumatising events, and not just one event [38] ) or by postmigration stress [39] [40] [41] . Our post-hoc analysis provided some evidence for the latter alternative. However, we are aware that this apparent connection may also be a result of other processes, such as how the former level of violence in the country of origin relates to the manifestation of symptoms in the patient. A similar side-finding, for which we do not have enough qualitative information to allow interpretation of the observation, is that women from countries with violent conflicts had significantly more pregnancies than those from countries with no conflicts. This observation is in line with previous findings of an increased risk of rape and unwanted pregnancies in women fleeing from war-torn countries [42, 43] .
Whether the results of this study can be generalised depends on the legal system of a country or region in terms of dealing with asylum seekers and the organisation of the health care system. The health care system in Switzerland is fragmented across the various cantons and, so does not allow pooling of data across different cantons. However, because asylum seekers are randomly allocated to cantons, extrapolation to the entire population of asylum seekers in Switzerland can be surmised. Refugees staying in the country illegally are, of course, not part of the generalisable population.
Study limitations
Our study has a number of limitations including the lack of socio-cultural information about the study participants, the necessarily ambiguous distinction between conflict and non-conflict countries, and the fragmented landscape of the Swiss health care system leading to small samples. Finally, the fact that the primary care physicians recorded the diagnoses without standardisation, may have introduced heterogeneity and possibly bias.
Implications
Notwithstanding its limitations, the merit of this study is, to our knowledge, that it is one of the first that has addressed health care costs with respect to the existence of violent conflict in the countries of origin of asylum seekers. The data contributes, firstly, to the body of research that considers such conflicts as a "major health determinant" [44] and a public health issue [45] , and, secondly, to the development of ways in which asylum seekers are screened, integrated in local health systems, and cared for by migration offices [13, 46, 47] , which creates opportunities for offering more appropriate health care and lowering health care costs associated with this patient population. Although it is clear that a large part of the cost difference measured in this study was a result of higher numbers of asylum seekers from countries with violent conflicts being accepted as refugees, more information about the cost-determining factors may be gathered by a more precise measurement of diseases in this group. This may be achieved by making interpreter services routinely available (e.g., through leverage of migration offices, asylum seeker and refugee departments, or ministries of health), which could result in better diagnosis and treatment. In any case, the higher burden of disease found among patients from war-torn countries calls for more comprehensive screening strategies of asylum seekers [5, 48] in the receiving countries. What is already known on this topic: -During the past 60 years, there have been more than 200 wars worldwide, which have had, and still have, a profound impact on the health of people that is over and above the impact of the injuries that are directly attributable to the conflict. -Asylum seekers fleeing from war-torn countries suffer disproportionately from ill health, mainly in the form of mental health problems (e.g., depression, posttraumatic stress disorder). -What the consequences of violent conflicts on general health care costs in the receiving countries are is not known. What this study adds: -Healthcare costs of asylum seekers from countries experiencing violent conflict were found to be higher than those of asylum seekers from countries where there is no conflict. -Despite a higher prevalence of illness in patients from countries with violent conflict, the length of time spent in administrative asylum seeker status seemed to be the main driver of health care costs. -Language barriers and the lack of comprehensive early screening of asylum seekers are likely reasons of driving costs upward.
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Figure 1
Probability of being diagnosed with depression in relation to the number of years after cessation of conflict (with 95% confidence interval).
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